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Abstract of JP1 1263728 

PROBLEM TO BE SOLVED: To obtain a medicinal composition for carrying out therapeutic orally and 
preventive treatment of human impotentia erigendi, containing cGMP, PDEV, inhibitor, etc., together with 
a diluent and carrier for preparation. SOLUTION: This medicinal composition contains cGMP, PDEV 
inhibitor or its pharmaceutical^ permissible salt together with pharmaceutical^ permissible diluent or 
carrier for preparation. The composition comprises a compound of the formula [R<1> is H, a 1-3C alkyl, a 
1-3C perfluoroalkyl or the like; R<2> is H, a (substituted) 1-6C alkyl or the like; R<3> is a (substituted) 1- 
6C alkyl, a 1-6C perfluoroalky or the like; R<4> is OH, NR<5> R<6> (R<5> and R<6> are each H, a 1-4C 
alkyl or the like) or the like] or pharmaceutical^ permissible salt thereof. The preferable compound is [5- 
(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3- n-propyl-1,6~dihydro-7H-pyrazolo[4,3-d]pyrimidin~7-one 
or the like. 
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imsm i] cgmp p d E v mw®xim¥mm 
xi&wmmmnmzff a tz^mmmm. 

[0001] 

m<7)tztb<D-mcot°yyu (4, 3-d] t°US>>>- 
[0002] 

•f « - k #*T*# S . ^c^PPii. 5 0 T-co^ttA 
□<92~7%T\ ^tl{i«fc*fcfiJptTfcD. 55 

~8osrciii 8-7 5%T$>&tm&ztiwi. m 

[ o o o 3 ] t h \zmh j r^\,z ! m^Ktzm^mm<r) 

mrnn (i.e.) taEMLfeft(«#'T-i,fcii#'-r\ 
mmm&r^mwmmztix v*&v\ 4-b <oi 

W&Ktt, JfiLf^fflttftWO i.e. HElf£MtkLT 

^s#s ztim&comofr* i.e. s^sk. b& 



3© (potassium channel opener) (KCO) &l/jftl 
^fflttlf»^U^7°f-K (VIP) i> i.e. TlSttT 

fM^li^^llJll LT ^* . i.c./U— h fcftbS & CO 

o 



R 3 0 



{4. ^fcStfHSftiHWffi^'J-fey/l' (GTN) 

^&wst%&w- v i—wmmzmim* i>tz 

[0004] «WWhAfcft*> I. HRWSr i>tf>fc LT\ 

iritis ^fflKrr & tiMzn* (omsjaimmm^ 
ktixm, mmmhmtBMX'bztf, mzmm 
^mz&^xmkMfmi&nmmtfzco? a 7<wm& 
%-M<7)%mmt^o x *9tsL5wm:<7)mmzix^ 

[0005] ^mm^'mi. ^ti^m^rfy^ 

y3',5'- : £J yyi^*yixf 7~ fe* (cAM 
PPDE) oPMkfiMMWfc, ^K^Ty>-y3', 
5'-tyijyl*X*y'lXf5-t' (cGMPPD 
E) o!£7J&Pi#MTO§„ -<0SR«&lt«PI#l4 
^'itV^cGMPK/kSri^^L, -fil^EP-A-0 
4 6 3 7 5 6RVE P - A- 0 5 2 6 0 0 4 fc&WtHSf 

m (PTC Aft) ««, XffiWRrl. 

witf. mm&mmmm ( i b sjco^fc^ftsji^ 

[0006] 

Ltzit^mimmm^^^m\,z^mx% t z. 

fit* 9 i.e. S^fcffo^SSKO^ikj&^S 

sstflt? # i tcDi&xi&ztiti i #^r-rs e 

[0007] 




R* 



[0 0 08] C^*. Cx-CsT^P; C, 
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*JlTfo*) ; RH&H ; •? C 3 ~C 6 y^n7;l/ 

Jl/TS»3 C i ~ C 6 T;^;W ; Cj-Cg^/!^^ 
tD7W; X(±C 3 ~C 6 yy*nT;l^/lX--$>D ; R 

C 5 y;nT/W ; C 3 ~C 6 7/l'^-/W ; X«:C 3 -C 
6 r/^-^T* 0 ; R 4 i^l^fci; 0 O H , N R*> R 6 N 
CN, CONR 5 R 6 XJiC0 2 R7T«§t£:futC 1 ~C 4 
7A^f;U;*&tiOCN, CONR5R6X{±C0 2 R7 
TlfflftStUfeC,— C 4 7/^-/P ; l^lcj; DNR 5 R 6 
Tm^Sii^C 2 -C 4 7/P# ;k ; J: DNR 5 
R6-eMJi§ixfc (tKo*^) C 2 ~C 4 7;^;U;« 
■ofcJ: 0 O HX(± N R^ R6 -ClBftStUt ( C 2 ~C 8 T)V 
C 1 ~C 2 7/^;W; CONR5R6 ; C0 2 R7 ; 
VND ; NR5R6 ; NHS 0 2 NR 5 R 6 ; NHS0 2 R8 ; 
S0 2 NR9Rio ; XfctVvfft&ift^fcJ: l)*i~JVXW& 

/k *<Wy;k ^7V*y/k f-x-;PX(ibU7V 
y/HT-feO ; RSRV'RtmtiZmkiLliZHXlZC^ 
C 4 7/1** sa\ XJim£>#Wr LT v^g* 
M^fcHffct°oy:/x;K tr^ys^A ^*>JA 

4-n (RH) -e^^-^x^s^/u;^^ 

j£ U £ cOH^ J: 0 ^ i~)VX\i O HX'MM 

■ZtlXt5<9 ; RmuXteC^CiTJV^jVX'M ; R 8 
(i^fcj; 0 NR5R6T«§fL^c 1 ^c 3 7;^;PT- 
$>9 ; R 9 ^R 10 (.«fL^/&^LTV^a«lI^i: 

-8fc en y j;~;k y it; s y yxii 4 - 

N (R12) -t^y'-^X^fiSU ^HfiOslU: 

%^fcJ:0C 1 ~c 4 7/^;K Cj^c^/i^ A N 
R 18 R 14 X(iCONR 18 R 14 T3K5$fLTt5 0 ; R u i± 

;P ; (t KodfMC 2 ~C 3 7/^;P ; X{iC 1 ~C 4 7 
;^y^;l/T-fcO ; R 12 J4H ; Ci~C 6 7/M7k (C 
^CsTJVa^is) C 2 -C 6 7/l^r;k (tHn^fy) 
C 2 ~C 6 7;Mr/k (Ri«Ri*N) C 2 -C 6 7/H^k 

(R 13 R 14 NOC) C,-C 6 T;W;CONR 
13 R 14 ; CSNR 13 R 14 ; X(iC (NH) NR 13 R 14 T' 
£9 ; ^LTR 1 WR^Jim^LfciifcH ; 
CiT)V*)V ; (Ci~C 3 7;W3^i/)C 2 -C 4 7;^ 
)V;X\± (bKo^y) C 2 ~C 4 7/1^/1^**. ) 

[0009] 

fcBte£v*IK9. 3Xfi4£UiOl»M¥£^757^ 

Xhtt%mX'foiXhJ:\>\ ADii7;Wo, ?dd, 
[ 0 0 1 0 ] 5$ ( I ) <0tt&Wi 1 Xi± 2 £Xk<DT^* 

>b-k^-f&ff)x\ zti^mmfoxi&VTXTi'**?- 



(I) O-S^^-ftli. v-xMttfrfcLTi 

h ? y^m-mt tx t^are* & „ ^timo^;: 

[ 0 0 1 1 3 *fc, * ( I ) «Dfc&fcH58!fSttfrfc L 

55$ (I) Oft^OlRSttteWflfCSftWi. Ml 
if. tut JMbk*K, S®&vuySoSD§4s«. 

«t&nST-fel.„ * (i) o€^*{±s fiStm^W 

[00 1 2] S (I) <7)fc-ek»(7)ttt LW)V-7\t. 
Ri#HL ^^Xt4x^;i/-c*0 ; R 2 ^C 1 ~C 3 7;l- 
^/kT'fcO ; R 3 * i C 2 -C 3 T;^^XttTU;WT-*> 
0 ; R 4 ^'^fcJ:0OH. NR5R6 s CN. CONR 5 
R B X{iCOg R7TB»3^Ci-C,7;l^f/l/ ; 
fci 0NR5R6-CMm§tL^7-fef-;l- ; «^t«t ONR 
5 R 6 TMm§^t Hndf i/xf-;p ; Jft^-fcii 0 OHX 
{iNRSRet-Mm^tL/tXh^j/^f-^; CH = CHC 
N ; CH = CHCONR5R6 ; CH = CHC0 2 R7 ; C 
O N R 5 R 6 ; C0 2 H ; B r ; NR 5 R 6 ; NHS0 2 NR 
5 R s ; NHS0 2 R 3 ; S0 2 NR9Ri" ; XliVYtffli* 

T*0 ; R 5 S.t/'R 6 *^tL^iiMjttH. y-f;kX{±x 
f-;UT*>5*\ Xfi^tL^A^LTV^aSJg^fc- 
^tb°^ui>v. 4-n (RH) 

^•fciO^^XJiOHfm^^LT^O ; R7#HX 
(it - 7f-;PT*S) 0 ; R 8 ^ -f/PXJi c H 2 C H 2 c H 2 
NR5R6T'&0 ; R 9 &V'R 10 ^m^l§^LTV^ 
M*lS^fc-flfce^y5>VX{44-N (Ri2) -fc^ 

R 14 X{iC ONR 13 R 14 T'1B$i$ilTt> 9 ; R"^H, 
<ys>> s 2-t Hn^f>'Xf-;l/X{±7-fe:f-;l/ 
■C*0 ; R 12 ^'H N Ci~C 8 7/Wf^; (tKndfv) 
C 2 ~C 3 7/^;U; CSNRi 3 Ri 4 X(iC (NH) NR 
13 R 14 T-S>D ; fLtR 13 iy'R 14 mffli!t4fcH 

[ o o 1 3 ] a < i ) <n\t-m&<r)l Off* LV^VW-T 
(i, R^^f-zUXttxf-^T'fcO ; R 2 ^"C 1 -C 3 7;W 

;PT-& 0 ; R 3 ^'x^-;l^ N n - 7°n t°;kXli7 U 
feO ; R 4 #"CH 2 NR5R6 N COCH 2 NR 5 RS. CH 
(OH) CH 2 NR5R<\ CH 2 OCH 2 CH 3 . CH 2 OC 
H 2 CH 2 OH, CH 2 OCH 2 CH 2 NR5R6, CH = C 
HCON (CH,) 2 . CH = CHC0 2 R7 V C O N R 5 R 
K C0 2 H, Br. NHS0 2 NR5R6. NHS0 2 CH 
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2 CH 2 CH 2 NR 5 R<\ S0 2 NR9Rio. 2-VV*J 

/k i — f s ?v y ivx\t i -xi-fr- 2—i s *y y 

i:-»(ct^'J^V. 4-t Hndf^h'^U^V, 
*>JA 4-N (R 11 ) -W9 s J=&Jtt.2-*+A> 

— 1 --f 5 /«£0J& L ; R 7 tfHXte t -7> 

l^Hifc4 -^W^-f ;Hf^U vVXJ44-N (R 
i!)-^5^««L ; R n /&*H\ ^^;k < 
y^7k ; * 

LTR 12 #H N Cj-CgT/^/k 2-bKa^vXf- 
;K$U4 C S N H 2 X'fo 4 7')V-7°X% 4 . 

[oo 14] ^ (i) co^Mf teff £ u^>-r 

D ; R 4 #'COCH 2 NR 5 R<\ CONR5R6, S0 2 N 
R 9 R 1 °X{4 1 -^/L— 2-4 S ¥Y U 0 ; R 5 

RWR 1 o LTV^g«M^ fc-ftfc 

4- N (Ri2) -b^i>X;l^£^j£t, ; R ll &jtf- 
)VX\$T*:i~)VX*M ; ^LTR 12 #H\ *f-/k 2- 
7°n tVWXJ4 2 - 1 H pJf >xf-;l/?$> £ ?)V-TX% 
4. 

[00 15] 

lt*fc{4. &Oi,0#%itl4 : 5- (2 -X 1**5/- 

5- €/kfcy/7-fef7k7xx/w -1-^^-3- 

n -7°o bVU- 1 , 6 - i^t Fo- 7 H- b" 9 V'n (4 , 
3-d] eusi»-7-^-y; 5- (5-^*y/ 
7W-2-n-W5/7iZ;k) -1-^^/1/ 

- 3 - n -7°n b7k- 1 , 6 - } Jb Hn - 7 H - 1°7 V 
P [4, 3-d] fUS^y-7-^-y ; 5- [2-X 
h*?^- 5 - (4 -^f-/P- 1 -b^^'X/kZjUjfc- 
)V) 7x-;H -l-^f-;l/-3-n-7°Ph7W-l, 

6- ^b Hn-7H-h*9Vn [4, 3-d] ty§«; 
y-7-*y; 5- [2-TU/kt'¥^-5- (4-* 
f-;U- 1 - b°^5 i/'x;l/X/P*x;l/) 7 x x/l/| - 1 - 
^f-;U-3-n-raf;W-l,6-^"tKD-7H- 
bWn (4, 3-d] eysi»-7-^-y ; 5- 

{2-X^y-5- [4- (2-7°nt7W) 

>>X;l/X/W* ~/H 7x-;W - 1 -*i-)V- 3 - 
n -7° O b°;L— 1 , 6 - s Jh F n- 7 H - b°9 V"o [4 , 
3-d] t°>J $i»-7-;ty ; 5- (2-x^y- 
5- (4- (2-hFn^fyXf;H -l-b^7i/X 
/k^/l^xW 7ix/W -l-^f-;l^-3-n-7°n 
tVl— 1 , 6 -«;t FO-7H-b° 7 V /D (4 , 3 - d] 
t°ySv>-7-^y; 5- {5- [4- (2-bKo 
df i/Xf-/W - 1 - S^x/l^tofcXM - 2 - n 
-7'n^y7xX/H -l-^f-;k-3-n-7°Ot° 



)U-l,6- : Jh Ha-7H-t5Vn [4, 3-d] b° 
'JSy'y-7-^y; 5- (2-X^y-5- (4- 
-rtf-Zk-l -tf^vX /kfr/kftx/W) 7ix;l/] -1 
-^f-A— 3 -n-7°DhVW- 1 , 6 - i>*b Kn - 7 H 

-h°7V"n [4, 3-d] eys^y-7-^-y;^ 

5- (2-XRy-5- (l-^^;u-2— f 
)J/W 7xX/W) -1 -^^-3-n-7 0 nh°;k- 
1 , 6 -i>h HO- 7 H-£?Vn [4 , 3 - d] ey S 

[ 0 0 1 6] * ( I ) Oft^j&t^WtS^Ct 4 
-e^^CDJg. ^:fl£><7)lB§#ffi. ^-tL^COc GMPPD 
E&tf c AMP P D EPI#®tt£$l5£-f-4 in vitro ft 

SHM'-Mi, EP-A-04 6 3756&IXEP-A 
-0 526 004fciE3$$irt^4. 

[ 0 0 1 7 ] t h i^^t- 
x. b hjttisfr^'BW^M^s 3 a^p d EH5g£nir 

SflBtelBtSb MiyiS I I AM (^y^AXrffl) 

*W)fflxm~~4 gmmmx&T<Dmmm 

ftntz. 2 50mM>- 3 |i. ImMEDTA, 0.5m 
MPMSFSy'2 0mMHEPESmtWU 
PH7.2 (35ml)^T«ffffl<-TO 
•581*. -t-iOS^SS Silverson?^/#WliaT«ra 
(l^lBD JUL*. **^>f-rHP*fflV^TT7D 

>m»T%«PB!*iiis its ioo,ooox g ,4 

/to 10ml^lSGajjthS^ac&, ImMEDTA, 
0 . 5 mM P M S FRXf 2 0 m M H E P E S £Mr ~t 4 
PH7.2 (^D-7b/77^-»l) T'¥ 
ffitt^ Pharmacia Mono Q T—t>xM%yJ± (lm 

co^n-7b^57^ -wtwwtx-m^tmk, 0-5 0 0 

mMcO]^SJlB<7)NaC 1 Ki3 5ml) tfflV^f 

[0018] 5 0 0 nMc GMPX(45 0 0 nMcAM 

7yb-fUfc. cAMPPDEStt^l/xM*fHcG 
M P aym. TT« L . StK LfeHihO PDE Stt^ l 
OmMCaC l 2 atXl 0xx y h/m 1 »7MK#/l^ 
>>' a 'J y W«TT« Ltz . aflJ=3rH** 7-;W LT 
i tO^lf OH4 °CT^# Lfc . 
[0019] -kW^MLX 500 nMtO««?tffi^fflV^ 

«K-JE«Fft«&3x 1 0-i«-l x 1 0-*MCOMHT' 



(5) 



WHPPl 1-2 63 728 



^mumiim (half log increments) TffiWz. A'-ftf 
X? <y h (biostat) CDT/Prf >JX&f3t£'f h S^fttt 
*ffllvtIC 80 *tf*Wi. 

b h«#^£ttP D E £ 3 OC?)BJ5|{-^^| ) gftB^. 
fc) M*fc$-4±B&PDEteKSU SffcLTOc 

frD, PDE v fcLT4HILjfc. B#IIH:cGMPXtf 
c AM P -ktMkM^thifi. Z.<7m%<7)ffl&\&c GMP 
<9#ftTT«§i"U PDEnfcLT4HRS*i4. - 
2u W4HII ti c AM PUfRttT* 9 ^ LT £ ^vSttte 
cGMP«Rlia PDEm^ttfc-gcr 
4. 

[0020] ^ffif!4H:»f 4 PDE-f y#*£35 
-jfc. ffi# I Atf IITOBMFl&ltfc c GM P £|g|f t 

fflv^ . £*ife»wc s h # i #p d e v fc^s-r* i 

H#n (pde„) fc^Lfc£T<olffl#IMt 

[002 1] StSfc, ±0&ffTt h»#W4icO 
3g(7)P D E4 VB*>&«§futc7)T'&S. 3»P 
DE#'cGMP#JittPDEyT-*S-*T\ cGMP 
T'fiJiit $ *l4 c A M P P D E , : 2SLtX c G M P TPI* § tl 
4 c AMP PDEih 

[0022] #56»P§<Ofc£!|&£ in vitro TKHtT-t 
ft#c GMP#SttP D E v O^TSf^SrlfiWWr 

Tk&ztmfriiz. man. wmmwi^mv 
mb&meyo^cDimiiPDEvWmizttix i c 50 = 

6.8nM£*"f4#\ PDE„StfPDE ni ii(;S 
C 60 =>1 0 0//Mfc 34//Mol|v^ 

MftX'<r) c GM P K;U0*jDfcJ; 0 „ ^ 0*?l«<o 
<(fc£ft«0PDE|fi*rn7 4 -/l*:«J:-?TjS^§*l5<0 
X'hb o . 

[ 0 0 2 3 ] It, 5 >y hfttM *TK*US**J8<0 
if^b-^His 3mg/kgtfC0fflil*l (i.v.) 

ai^ip (p.o.) m-<vmx\ ^m^m^tm 

%hWm:$mh7F%t£fr*>1t. V7XT1is 10 0m 
g/kg£?<9 i.v. S^Tfc-Efc^^ofc.- 
WMfcff* Uv-£Ott£«2. y >y h^\c7) 10mg/ 
k g&*C0fttM J^C02 Omg/k g STcO'Ktt p. 

o. a#-c*»^fflft«s**»->fc. 
[0024] hhtii, mmmt u^-i&Mt&m* 
#7 yf < Tiiz-mjuzmmmnm- lxwblih. 



sofcff 4 u vm^o a -few i wmsppmas^Kt 

[0025] *wmit^m*^zmmmu^x\m 
wsffi&spfewmz.^ ^xmw lx § tzt\ 

w^^mmz^mxfoh. 

[0026] Hftfc. t h-Cfct *WJ8<0ft*«W«P 

sw, ftifl^o-ct^t) i.e. m-\zmx&*wm 

x% &<7)xm iwu- hxfo$> . HfflflWrUttfcov^ 
#gP84. Miff, *TXIiPrtJft-9-UTtJ:V\ 

[0027] wmmmmzi±. & ( i > <^t&ax« 

[ 0 0 2 8 ] *»< IX s *^BJ{i, t h ££trtitt»» 
Eiffl^ftT-fc^T, S (I) W-fli^Xiil^fl^fc^ 

mth^^m^mmmx^ &mm\x\±m\± 
comktmz-£tsimm&&t$> . 

[0029] It, t h **tf*tttWBjfc:tJ{t-&ise« 
■oT, * (I) ^^feXJi^Wfcit^f^l)^^ 

[0030] *^Bj{j x IfeSJiig^s&JSgEXJiWr 

rai2«tt»fe^^*^ ( i ) <tfk&m.\imm£ 
¥?®xz h wMjj,±zti to v ifid&istth mm 
ffflsx-ansttt i 1 1 t> iiew-s . 
[0031] mmmiz&^xte. #m&. c gm 

P P D Effi#MX»II^fctf wt-£ § -etOi&Xtt^ 

ii*<Dasa«ii^ogp^K^fcft<^ffiffl fts^f- 

6. 

[0032] *^bj{4, mmm^-kmmxii'fmt 
iKwzh h ^tsmmmmamstiumxh-o 

X. HJiS»Si6i3ftgP^M^cGMPPDE|5iWtl 
[0033] jgfcfi, *^BJ{i s c GMP P D EfflWtl 

e^i^o^swxti^ii&H^ao^fecDiim.fii^ffi 
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